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054) Electric four wheel drive wheelchair 



(57) An indoor/outdwjrbatteiy powered electric childs wheelchair. The wheelchair has four wheel drwe. steeniigjbiakin^ 
and Independent suspension. Powered by two twelve volt 24 amp batteries the wheelchair Is operated by a ioystk* contrrt 
kndb and five control buttons wHh a visual LCD. screen display unit. The control panel buttons. LCD. screen and jOy^k 
contiol knob are linked up to an electionks control box which is programmed to make the wheetehair manoeuvre in a vanety 
of positions as disctosed In Figure 1-14 (not shown). 
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IMDOOR/OOTDOOR BATTERY POWERED ELECTRIC CHILDS iraEELCHAIR 



This invention relates to an indoor/outdoor battery powered 
electric childs wheelchair. 

Battery powered electric wheelchairs are built on a rigid 
frame which consists of a seat and four wheels. 

The rear or front pair of wheels can be rootorised while the 
remaining two are castors. 

Unless these wheelchairs are driven over smooth, flat surfaces 
they can become unstable and dangerous for the occupant. 

With only two wheels propelling and steering, the vehicle 
loses half of its power and all of its steering if one of the 
motorized wheels are off the ground. 

The occupant can also lose control if they are crossing a 
slope because the weight of the chair and its occupant turn the 
castors in the direction of the slope causing the chair to be 
deflected from the selected direction. 

Another way the vehicle can be deflected is if a castor hits 
an obstacle or rough terrain. 

AS the centre of gravity has not been taken into account in 
the design of the vehicle it becomes unstable when engaging a slope 
or going down a 1 in 4 gradient. If the occupant brakes, a lose 
of control can occur, throwing them from the wheelchair, which 
could cause serious injury. 

According to the present invention there is provided an 
indoor/outdoor battery powered electric childs wheelchair 
comprising a four wheel drive, steering and braking system with 
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independent suspension. The four driven wheels are located at each 
corner of the platform/rotational moulded base, and have a motor 
and gearbox enclosed in each wheel. 

Above each wheel there is a similar motor and gearbox which 
steers the vehicle. Inside each gearbox there is a solenoid which 
acts as a brake once the joystick control knob is released. 

The suspension consists of two steel strips, each attached on 
either side of the platform/rotational moulded base above the 
steering motors, which acts as a spring to each wheel. 

To move the wheelchair in a variety of directions the occupant 
has a control panel which comprises of an L.C.D. display screen, 
five buttons and a joystick control knob. The control buttons 
include an on/off switch, speed selector slow 2 m.p.h./fast 4 
m.p.h. , and three drive mode buttons so that the wheelchair not 
only has four wheel drive but can also drive on the front two 
wheels, the two at the rear and all four wheels can be positioned 
so that the wheelchair moves sideways. 

All eight motors are connected to an electronic controller 
which is programmed, using micro chips, so that the vehicle can 
make certain movements, all of which are indicated in Figure 1-14. 
It is powered by two 12 volt 24 amp batteries. 
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The invention will now be described by way of reference to the 
accompanying drawings in which 

Figure 1: Shows inside elevation and plan view the joystick 

control knob ^ and the directions in which the 
wheelchair can manoeuvre by selecting a certain 
position of the joystick knob The base of the 
joystick control \init contains the mechanical 
and electronic components which axe connected to 
the electronic controller. The joystick control 
knob ^ is in a neutral position which means that 
the wheelchair is stationary and the brakes are 
activated. 



Figure 2: Shows in plan the platform/rotational moulded base 

the four drive wheels ^, the electronic 
controller ^ and the fo\ir steering motors ^. 

Figure 3: In plan view, illustrates the joystick control knob 

in a forward position ^ which moves the wheelchair 
forwards as indicated by the arrows. 

Figure 4: In plan view, shows the joystick control knob in 

the reverse position ^, therefore the wheelchair 
will move backwards as indicated by the arrows. 

Figure 5: In plan view, illustrates the joystick control knob 

in a south/east position ^. The two drive wheels 
on the left hand side are at 45^ to the vertical 
while the two on the right are at 90° to the 



vertical. The wheelchair will move in an anti- 
clockwise direction ®. The centre of the turning 
circle is ^. 

In plan view, shows the joystick control knob in 
the north/east position The two drive wheels on 
the left hand side are at 45'* to the vertical while 
the two wheels on the right side are at 90° to the 
vertical. The wheelchair will move in a clockwise 
direction *r while the centre of the turning circle 
is 

In plan view, illustrates the joystick control knob 
in the north/west position ^, The two drive wheels 
on the right hand side are at 45° to the vertical 
while the two on the left are 90° to the vertical. 
The wheelchair will move in an anti-clockwise 
direction ®, while the centre of the turning circle 
is 

In plan view, shows the joystick control knob in a 
south/west position The two drive wheels on the 
left hand side are at 90° to the vertical while the 
two on the right are at 45° to the vertical. The 
wheelchair will move in a clockwise direction =^°, 
the centre of the turning circle is , 
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Figure 9: In plan view, shows the control panel. The 

joystick control knob is in a neutral position 
and there are five control buttons numbered 
Button will switch the power on or off and, 
button ""-^ is the speed selector, slow or fast. In 
addition to the wheelchair having four wheel 
driveit also has three other drive modes. Button 
all the wheels en gage a 90° position to the 
vertical so that the wheelchair can only move in 
the direction of East or West when using the 
joystick control knob for the two front wheel 
driving only and for the two rear wheels driving 
only 

Figure 10s In plan view, illustrates what happens to the four 
drive wheels when control button is pressed. 
All the wheels are at 90° to the vertical and can 
only move East or West and because the joystick 
control knob is in the west position the wheelchair 
moves to the west. 

Figure 11: In plan view, shows the vehicle moving to the East. 

Again the control button must be pressed first 
and the wheels will engage a 90° position to the 
vertical. 



Figure 12: 



In plan view, when control button is pressed, 
only the two front wheels are driven. 
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O Figure 13: In plan view, when control button " is pressed, 

only the two rear wheels eure driven. 

Figure 14: In plan view, illustrates, on the left hand side of 
the diagram, the joystick knob is in the East 
position ^. All wheels are at 45** to the vertical, 
therefore the wheelchair will move in a clockwise 
direction ® and will turn a complete circle on its 
own eixis . 

The right side diagram shows the joystick in the 
West position which means the wheelchair will move 
in an anti-clockwise direction ^° and will turn a 
complete circle on its own axis Again all 

wheels are at 45° to the vertical. 

Figure 15: Inside elevation illustrates the wheelchair without 
the platform ^ rotational moulded base. 
The steelx strip which runs either side of the 
vehicle and is attached to the platform/rotational 
moulded base 

The steering motors and gearboxes * are positioned 
vmder the steel strip so that if the wheelchair 
is driving over uneven ground the wheels will be 
able to move up and down giving the wheelchair 
STispension. The drive wheels and steering motors 
are linked via a steel tube which is connected 
to the axle at the centre of the wheel. 
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Figure 16: Illustrates a front and 2 side sectional views of 
the drive wheels showing the motor and gearbox 
The motor is positioned 24° 33 • from the 
vertical. The gearbox '■^ and gears are zinc die 
cast while the small worm wheel is rolled. 

Figure 17: A flow chart illustrating how to operate the 
wheelchair. 

Figure 18: illustrates two perspective drawings of the childs 
wheelchair showing the platform a plastic 
rotational moulding the four drive wheels ^, the 
joystick control unit including the joystick 
knob five control buttons 11-15 and the L. CD. 
screen unit 
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1. According to the present invention there is provided an 
indoor /outdoor battery powered electric childs wheelchair 
con5)rising a four wheel drive, steering and braking system 
with independent suspension. The four driven wheels are 
located at each corner of the platform/rotational moulded 
base, and have a motor and gearbox enclosed in each wheel. 
Above each wheel there is a similar motor and gearbox which 
steers the vehicle. Inside each gearbox there is a solenoid 
which acts as a brake once the joystick control knob is 
released. 

The suspensions consists of two steel strips, each attached 
on either side of the platform/rotational moulded base above 
the steering motors, which acts as a spring to each wheel. 
To move the wheelchair in a variety of directions the occupant 
has a control panel which comprises of an L.C.D. display 
screen, five buttons and a joystick control knob. The control 
buttons include an on/off switch, speed selector slow 2 
m.p.h./fast 4 m.p.h., and three drive mode buttons so that the 
wheelchair not only has four wheel drive but can also drive 
on the front two wheels, the two at the rear and all four 
wheels can be positioned so that the wheelchair moves 
sideways . 

All eight motors are connected to an electronic controller 
which programmed using micro chips so that the vehicle can 
make certain movements all of which are indicated in 
Figure 1-14. It is powered by two 12 volt 24 amp 
batteries . 

2. An indoor /outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The wheelchair has four wheel drive. 
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O 3. An indoor /outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The wheelchair has fo\ir wheel 
steering. 

4. An indoor /outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The wheelchair has four wheel braking. 

5. An indoor/outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The wheelchair has independent 
suspension. 

6. An indoor /outdoor battery powered electric childs wheelchair 
as claimed in claim 1 and claim 3 . With the wheelchair having 
four wheel steering it is able to drive in a complete circle 
on its own axis as shown in Fig. 14. 

7. An indoor /outdoor battery powered electric childs wheelchair 
as claimed in claim 1 the wheelchair has three drive mode 
control buttons so that the wheelchair can drive on the front 
two wheels, the rear two wheels or all four wheels can be 
positioned so that the wheelchair moves sideways. 

8. An indoor /outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The wheelchair has a two speed 
selector control button. The slow speed 2 m.p.h. is used for 
indoor use, while the fast speed 4 m.p.h. max is used for 
outdoor use. 

9. An indoor /outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The control panel includes an L.C.D. 
screen for fault finding, low battery power, driving mode and 
speed indicator. 

10. An indoor /outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The movement of the wheelchair, drive 
wheels, steering motors, braking and joystick control unit is 
made by using an electronic control unit which is programmed 
by using micro-chips. 
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■ 5 11. An indoor/outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The movement of the wheelchair is 
dictated by the movements of the joystick control knob. 

12. An indoor /outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The platform is a rotational plastic 
moulded base. 

13. An indoor/outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The motorised wheels are of sufficient 
power to take a weight of twelve stone up a 1:4 incline. 

14. An indoor/outdoor battery powered electric childs wheelchair 
as claimed in claim 1. The wheelchair has good stability 
because the centre of gravity has been included in the design 
over the length of the wheelchair so that it can drive down 
inclines safely. 



